Ovarian tumor domain-containing protein 1 deubiquitinates and stabilizes p53.
Ubiquitination and deubiquitination pathways play important roles in the regulation of p53 stability and activity. p53 is ubiquitinated and destabilized by E3 ubiquitin ligases and is deubiquitinated and stabilized by deubiquitinases (DUBs). We screened ovarian tumor (OTU) subfamily proteins to identify novel DUBs that stabilized p53. OTU domain-containing protein 1 (OTUD1) is a DUB belonging to the OTU family; however, its substrates and its role in cells are unknown. Here, we used an overexpression and knockdown system to show that OTUD1 is a novel regulator of p53 stability. OTUD1 overexpression increased p53 stability, whereas OTUD1 knockdown decreased p53 stability. Moreover, we observed that OTUD1 directly interacted with p53. Our results showed that OTUD1 deubiquitinated p53 and that functional OTUD1 was required for p53 stabilization. The deubiquitination activity of OTUD1 was necessary for p53 stabilization, as confirmed using an inactive OTUD1 mutant (C320S OTUD1 mutant). We also found that wild-type OTUD1 upregulated p21 and Mdm2 expression but inactive OTUD1 mutant did not. Furthermore, OTUD1 significantly suppressed colony formation. Next, we confirmed that OTUD1 overexpression increased the cleavage of caspase-3 and PARP and subsequently increased apoptosis. Together, these results suggest that OTUD1 is a novel regulator of p53 stability and activity.